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Abstract

Beam commissioning of the recirculation loop of Compact ERL has been underway at KEK site since December
2013. The injection beam has been successfully accelerated up to full energy of 20 MeV and transported to the movable
Faraday cup, located in the area just before where it merges with the injection beam. There was no significant beam loss
thanks to the orbit tuning and optics matching. The orbit tuning of the deceleration beam (second pass in the main linac)
is performed with reference to the BPM signal at the burst operation rather than on the normal screen monitor. The
electron beam was successfully decelerated near the injection energy and was led to the main dump in a period of a few
weeks. To minimize the dump electron energy, the orbit length of the recirculation loop is controlled with making a
bump at the top of the second arc section. Comparing the input power with the reflection power of the main linac, we
confirmed that the energy recovery was succeeded. In this paper, we also report the results of the recent beam
commissioning, including the measurement results of linear optics and transverse emittance.
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Figure 1: Layout of Compact ERL at its first commissioning in Dec. 2013.
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Figure 2: Enhanced illustration of the injection/merger
chicane.

Figure 3: (a) Photo of the CCG magnet located 20 cm
from the vacuum chamber. Beam profiles before
removing the CCG magnet (b) and after (c).
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Figure 4: Responses of BPM in burst operation at the
north straight line, in which the main cavity is installed.
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Figure 5: (a) Path-length-control chicane at the south
straight line; (b) Bump at the top of 2" arc. Nominal
orbit is the red one.
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Figure 6: (upper) Layout of the dump chicane; (lower)
Horizontal beam position at the screen vs. path length,
which is tuned at the 2™ arc.
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Figure 7: (upper) Schematic of the beam loading test;
(lower) Different between input power and reflection
power in the two beam at beam loading, and energy
recovery test. Cavities 1 and 2 are the upstream and
downstream cavities in the main linac, respectively. The
blue line is the average electron beam current.

4 A TT4HORETIIS VR VADAIE

20 MeV FTIELIZE—ALATH->TH, TR
F =N+ TRVEOREMGOREEEZZIT T D
REMEN D D, £ 2T, WER A 2 EE Lz ET.
ATFT VT OIEERE Lz, M8IZHE2T7—7
FRTORIEH %271, VUMRER A RS TR
W H D B KRR RIS R, TEE S AN
WD HMENTND Z ERNbD, Mk THE
LR E ORBRREREF TH D, £o. BUR
B HONWT, ATFTT IV A2k E— a0
BEZITo72, B AT UV AN 10%EL HoT2b D
D, FEOHPFANTITIGREDORERE —HT o2 &
e LT,

T DO AR A o ETORERE—
LDIGEERE LT, THA UEE AT T2,
THA UMEDOARATT IV 7L bF% vy 7 EBLOYR
M B A DT v PR WM ERA OUHR ), %M*
mk@%@m@#%%%k’”mbtol9
—BlZRT, B 1 T — 7 FHiH S EIERRH Bimhi
T“O)M‘T\%&ii< —HLTWbHIEnb, BRIk
A LBYDRELIEHENELTNDZ ERNbNnb, L
ML, BREAS ORZEDOREAENRD 5 W IR
B7e Bl L > T, BPDLORERN - L D2
EROND, Flo, ERITEE RV, xy coupling
RLIERIE R v I BRBELTWE D, BN 2 #HE
HTh D,

I EEI T R L X — % 1% EE LR
DONEOTNERE L CTRD T, FERIE A 1T
ATEBIFIENINVWZ LEHBEATHD, NI
Uy N ZGEREE U oo EE s 7 A M
WCAEDETREEZK 10 ([C#HED, 74V 7af A
_ﬁﬁfét C\7W7$%Tm=0ﬂm\$%

EREMAODTT 7 a~—hMIRb X5 ICiHE L,
DU SR A A D SRR TR 2> O S L 7= 0 B B0l e
FERE—H LW, FENEZHRETTH D,

00 i

Entrance of 2nd arc

Displacement [mm]
-

calculated (Horizonta
response (Horizonta
calculated Vertlcal
BPM response Vertlcal

50 2 4 36 58 60 62 64
s [m]

Figure 8: Beam response kicked by steering magnet with
degaussing of all quadrupole magnets of BPM
measurement results (cross) and calculated results (soild
line). Error bar is 0.2 mm.
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Figure 9: Beam response kicked by steering magnet from the dump chicane to merger chicane of BPM measurement
results (cross) and results calculated with K-value estimated by magnet measurement (solid line).
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Figure 10: Matching results of dispersion function with triplet of quadrupole magnets at the arc section. (black line)
Nominal horizontal dispersion function. (red line) Horizontal dispersion function calculated with K-value estimated
by magnet measurement. (red/blue cross) Horizontal/vertical dispersion function estimated with BPM measurement.
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Figure 11: Measurement results of rms beam size after
the 1% arc vs. K-value of quadrupole magnet.
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